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(54) OVERVOLTAGE PROTECTION DEVICE FOR POWER SUPPLY 
SYSTEM. AC/DC CONVERTER FORMING THE POWER SUPPLY SYSTEM 
AND DC/DC CONVERTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
overvoltage protection device for a power 
supply system which operates 
nondestructively without the use of a fuse. 
SOLUTION: An overvoltage detection notifying 
signal from a MOS transistor Tr3 which is a 
structural element of a DC/DC converter 21 
is inputted to a switch circuit 55 which is a 
structure element of an AC/DC converter 1 1 . 
When the notifying signal does not indicate an 
overvoltage condition and holds a high-level 
potential, the switch circuit 55 connects an 
output current detecting circuit 53 having a 
small gain 01 to an output voltage detecting 
circuit 50 and a feedback circuit 51 A, to set 
large-output power supply capability. When 




the notifying signal indicates the overvoltage condition and is inverted to a low- 
level potential, the switch circuit 55 connects an output current detecting 
circuit 54 having a large gain 02 to the output voltage detecting circuit 50 and 
the feedback circuit 51 A, to set small-output power supply capability. 
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ffii>^ri:/c?<. ^J^tcfT?:^^^ irdSpTie/j^maSi^:^ 

m^^m] D c/D c =1 >^^<—^ 2 1 (omi^mm-c 

•^tt. AC/DC3>^<— 1 l<Z5*S^^^-CfcS^^ 




(UVLO) ^ 



tf9IB» 




41 "'''^ ^ ' 



VPl 



le A C/D c 3 9 (^tti;^iiasi#^sr«H-r s 85:^ 

m^t#i^j^tg;^ srmjRs-r t'ri> i icis 

«> e w t -r 511^31 2 (cia^oma^i^^^T^ 

r ^ ^i^m t -r^m^m 1 4 co/;^/^ < i: t>{prttx)^ 1 

im^^ 6 ] tfllSD C /D C =1 >y<— ^ -^^tOAtf^M 

tii^ic. mmtimm^mf^mm^^i^^iyh-r^^^ ^y^ 

lifl^J® 8 1 glieD C/D C =3 ^ 

fiftlBD c/D c 3 :^x^-^oA:^«as<^<ftA;^tftttl^i- 



-t^^im. 1 75ii 6 (o^y^fa < ^{pind* 1 3®jciatt<om 

[19^^ 9 1 A C/D c =» v^^-^^ d>p>(oai;^®asSr 
A ;^ StU -r -5 D c / D c >- < — t ^ i3 1 ^ r . 

S^^lBlK ^ SriixS w ^ $r#m <t -r -5 D C/D C 3 :^ 
^j^&i"^ A C/D C 3 IC*3VNT. 

^«i5*>^<O^JI5ft-^«C^<5#. tfrieAC/DC^^^^- 
mi: -r 6 A C/D C =^ W<-^o 
[0 0 0 1 1 

[l§§^CQM-rSfi^^ff5^if] DC/DC=3W^ 
LTD CmJ£ ^^i^-rsm^^^^T^i^Ojam 

iEi^^^gtcigi-rs^co-c^t). 35^afE (AC) m 

mt>h^^^f\.tLmM (DC) mil^SrDC/DC=iVy^ 
[0 0 0 2] 

^ (DC) mM;65ia^jEE:|^^^/^o}t^t^lC. DC/D 
c 3 >'^^-^<DA;^m2i^i©^1^4^^{c UTA;^mMco 
m^ft^'«^^c|S:@$*^Tv^^ t ^-X^iK#^oTA;^m 

oo(7>iamEE^®$g®<^iHiKBis::^-ro 0»ix.«r^iiffl(^ 

V>TH. ^ffl^^lE (AC) mX.\t. 1 OOVo ^ 

ig^) li. AC/DC=iv/^— 1 1 o<z)A;^®I)li: U 
XKti^f\^. MM (DC) mMV 1 Ntc^gl^ttTtli;^ 
maS^t t:^— Xl 3 0^:frbTDC 

/DC3>^<— ^1 2 0(OA;^liaiii: b-CA;f3$n'5o 

[0 0 0 4] lg|5tri3Jt'5DC/DC=i V/^— ^«^JE 

Mos h^>'i^;^i5'T r 1 mmm:^^ y^^t^^m^ 

i--5r^{cj:i9. W;^ma)lVO«:^;^mEEVO(c^J«i-t- 
[0 0 0 5] MOS h7>'i^;^^T r 160 K W>'iSg^ 

AC/DC 3 w^—^ 1 1 0(7>tli:^fll8iv i NlciS^ 
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^m^iv^o MIC. y-Kvsii. ='^/\-L i^itL^x 

[0 0 0 6] MOS h^:^i^>^^T r l^t/MOS h7 

^j^^lt-^ouT 1 . OUT 2 755A:^^ixrv>6o me> 
<t 0 «im ^ n 6 V o (om^m^\cm<i ^ 3?sic 

i-^o m;^mjEvoi*. ovp«im(Hlg&i 3 2ic 

<to«iai$nrv>5o ovp«iai(Hig&i 3 2tt. mttm 

If -6^5:46. ^Jt^fl-^OUT 1 w-^/PtCUTMOS 
OUT2^^>^ U^/KCLTMOS h^V^i^^^T r 2 

[0 0 0 7] r r-e. MOS h^Vi^^^^T r l<D^m 
#;t5o Z<Dm^K\t.. MOS h7>'i^;^^T r 1 ^^J 

u^/P|±J:^$ttrMOS h^Vv^^^tJ'Tr 2H::^->' 

«fl8tc»i#$n6o IP*>> A;^^v I N35>e>. va- 

h^^<7)MOS h^>'i^;^^T r 1 tm^mik^CDMOS 

XI 3o^mm'r^zt\zxr)mmy<y^^mm{^xAc 

y<-^^m^m\^XA:^mMv I N<?:^#^*&Sr^l»f-r6r 

{0 0 0 81 (SmaimJE^n 3^^r[p]^ (UVL 

O) 3 3J^. DC/DC^iV^^— ^(^A;^®aiV I N$r 

IC, ^JiH»m-^OUT l&tJ^OUT2^*JCi3— U^/Hd 



UT. MOS h^^'v^^J^^T r 1 i:MOS hyl^i^:^^ 

3oii^mm^tiftm^\c\^^ dc/dc=>w^-^ 

X. ^WMMB^^iy^lBi^ (UVLO) 3 3icXr)s 
MOS hy >i^:^^r r 1 ^MOS h^Vv^^^T r 2 

1 355*(C2^:7*^ffi^c/^ ofci^ffi^Mj* c/d 

[0 00 9] 

[5S5g;55»*UJ:9<b-r'5^] L;6>L/^d5P>^ jgsjc 
iSttSmMv'^^'T^A 1 0 0<^iimJ£^S5^fl-Cfi. AC 
/D C 3 :^ D C/D C 3 ^ ^ <Dm<DmM 

^<:^±\Z\Z^ MOS h^>'v?JJ^^Tr 1<DKI^^:^«S^ 

mEE^^mmtX^X. t^-Xi so^WAU/iritixt^ 

^ A CO {g^^i- 6 r ^ -e # V ^ <h I ^ ^ 53 

M3!i5fc5p ^yt. t^-Xl 3 O^c^H^^^^^i^-r 

1 3 0(O5l*?#;tcOi^:i:^^l35i£i^^t>fel9. l^^-bcD 

[0 0 10] *:^5^«itna^3i5S«ioRgj®^sr»m'f--5 

^BI®^fc^-X^ffiv^sr<^:/Jr<. I^W^tctr/i p r i: 
[0011] 

[^S:»«l^-r-5:fe«)0^®fl mmn^^m^T^itib 

nM^p<:hnmt uTA;^?-r5Dc/DC3>'^<— 
[0012] gi^3® 1 cDUiiie^j^T^ A<oismjEi*»ss® 

[0 0 13] AC/UC=^,y^<—^(omt} 

^(omtiWmcio^^^Mmmm&%:m^^h :itt^x^ 

V > J: 9 {c A c / D c 3 ^ d> e> <D mti WS^^ti * 
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[0 0 14J mt^^\.<\t. 

SK®tc*5V^r. iamjEtfeffllElKt. «ltiiJ^:^«:^*Pfi 

[0 0 151 mjcif^. iiimiE«ittiJe;^^^^-r5^ 

A;^-r S r ^ {c<t 0 tfci;^®M4#1*$r^H'r^ r <?r ;65-e^ 
SAC/DC =3 w^-iJ' ^a^-a^^^^iir-SCl tc J: t> . 

[0 0 16] fi3^^2(cii^'5mai^^:^7'-i^coiim 

Hi^SS^Efi. ft^^ltcfeigcr)^Mv;?;y^A<Di§mJ£ 

^r*5v^r. AC/DC3>^^<-^<z?tH:^fiaSi|^<4«r*5Jt 

2 3 lc:|B«omaii^:^7^ A<oi§mJE»«^® 
^:::fcv^r. :^iai;^?mJ^W^tg;^^3£lHl^^. m2ffl;^ 

®ME^ii&t6;^^^iEij8s <b . ^ 1 Au^iB 2 m:hmmmt^m 
[0 0 171 fn^^2(omaiv'^xAoi§iiuEi^gg^@ 

RRur. AC/DC =i>^<-^<^m;t>mai^^«:a!H-r 

(0 0 181 r*x|cj:»j, fg3^^2, fo-5VMi3lc*5V^ 

rtt. AC/DC3w<-^<Dtfcl;^ia«£^l^tB;^. 



:^(cffi<5v^Ta^[^c«Mi-5w^:^cJ:^). DC/DC 3 

[0 0 191 it^^5lC^^m2SV>^7"i^(Oi§m 

^aS^Stt. iSjft^ 1 7^^ 4 (D^y^fi, < t hi^tit^ 1 m 
[00201 m^^m 5 <^mv';^7^ A<oiaitH^»S5® 

[0 0 2 1 ] wHtCcfcl?. DC/'DC='>'/^— i$'(Dai;^ 

D c =3 <D W;^mMtciott 1^^iS^i^^^-r 

^) r i! /j:v> J; 5 A C/D C 3 ^ <?:>^ 

[0 0 2 2] ^it. m^^6\c^^^mMi^^y'j^(omm 
EE^mmmrii. m^m i Jbm s (z>/>/i < i: hi^titi^ i ^ 

tc|E«<D®aiv;^"r AOigflJE^Sg^gdioV^T. DC 
/D C 3 vz-^-iJ'col&f^^f^jli-r S<£A;t^^ifti(if^E&ih 

[0 0 2 3 1 11^:^6 <Dmm^yy^'rJ>.(Dmm!E^mmm 

TlHlofc^tc:. <£A;^^Sft@)f^B^JhlHll^{cJ:t)DC/ 

D C =1 V/^-i?^ (DSbf^^rf^Jh-r 

[00241 dc/dc^V'^^— iJ^otb:^ 

tb^{-3^5l $ttytAC/DC=i i$f 

DC//Dc^>'^<— ij'oi^mm 

^^^tC*3tt-5ft?^:i^^it?J^. AC/DC^^-^^-iJ'c^^tti 

;^®IidSD c/D c zi <oA:hmMt UTiK>SI$ 

c^^D C/D C 3 0®if^$rf|tJh ^-fr 6{&A;^^ 

ifti&f^B)^jhiHigS365iiif^ ur D c/D c 3 w?-^ (oiftf^ 
t>y-feyh$it. AC/DC3:/y^-^<^tb;^m2giWH4 

A C/D C 3 ^ <oai;^d*P> D C/D C 3 
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C/D C 3 ^<7>aj;^®Mlci3Jt«iSmjEttffi^(Hj 

[0 0 2 51 g^l^3®7^c:^.^masv':^xi^<DJ§m 
ft^^ 1 6 (D(i^ti: < t hi^tit^ 1 ^ 

[0 0 2 6] m^^7<DmMi^:^7'j^(Oi§im£^mmm 
[0 0 2 71 #^i^^safE:i^^<oDC/Dc 

[0 0 2 8] m^^s[cmi>w^i^^^j^(Di^m 
icia^comasi^:^7^i^<^ig®jEiJ^ai^®»;ij3^>r. dc 

[0 0 2 9] fi:*3S8<^liaSV;^-rA<73iSmjE<*«^® 

[0 0 3 0] rixic:J:9, igmfftftttJ^tctt. I^^ffifl;^ 

5/^>i/^^«rSii:|^^t-^J^i-^r ttc:J:«9. DC 
/D c =1 >'/^-i$' <7)m>jmaS^S^Jt6mffitcg^j^-r -5 :i t 
365-e# . i§mff<?ft»i5f^Sr?&ll(c^T 9 r <t dS-C t So ^ 
yh»^L<Ji. rcO|^^M;^-f !/^>'^Sl^H. MOS 

[0 0 3 1] *ytiif*U<fi. l&^3®9{c:#.SDC/D 

C^'V'y^— ^fi. AC/^DC=iW^— 
^A;^®2S^-r5DC/DC3>^^— ^$'(C*3V^r, DC 

/D c 3 v/^-:^' coW:^mM»-i3i't Sigmff tfelB^lftW 

[0 0 3 21 *fc^ff*U<ll. OIC^SAC/ 



DC=»>'^<— ^11. DC/DC3>^^<— :^^<?:>A;^mail 
^r^jS&i-'SAC/Dc^w^-t^tciov^r. ^SP;&^<b<o 

[0 0 3 31 :*fc»*L<«:. Ii3^^1(;i#,5iamff«l 

\z^^m 1 ttl:f3SdfiE^il^tg;^ta:;g(HlK. « 2 tii;^mM^ 
j^li;^^;£lHlK. ^#lHliS«:. AC/DC=iw^-^ic 

[0034] Eld. 2(s:%5^<^)I^31Ift?gia^ urmMi^ 

m\z^ mm^m (ao m (0»i;ttir. i oovo 

7^) AC/DC^^w^— >$r 1 o{cj;f9ii[^ (DC) 
maSV I N{C^SlUyt^. DC/DC3 2 OtC 

A;^UTai:^mMvo«r#€>fll^-C*>$o ElKomMV 

ia-^Srf^U;fc^figil^f:i. tl^3l5fi^*^(^®2Iv^^7^i^ l 0 
Oirl^^/cCfll^Sr^tUr*??). I^^cof^ffl • ^m^Sr3^-r 
S^CO-CfcSo DC/DCnw^— 2 0 

f^O. 0Ji»lH]M3 1. ^mUmj^^ny^^^ (UVL 

O) 3 3. mmmth^\zi^n^:^^i^m:^^ ly'^:^^ 

m^mMOS Vy:yi^:^^T T 2. Mtcz^^/^L l. y 
KD 1 . ISLXI^f^m Vv^Vi^C 1 

(D^aEv-^^xA 1 0 0 tmm<r>mi^^^-^^o 
[0 0 3 5] ^^^^mtm^n^mi^mmvt. ac/dc 

3^^<_^io. dC//dc=i:/^<— ^$^2 Of^oiamm 

^^miHlgS (OVP) 3 2-Cfe6o fiP*>. DC/DC^^^ 

/^-i? 2 0(om;^®Mvo^«iaibTv^Sii@m*^m(Hl 

^ (OVP) 3 2;dS. MOS h7 Vi^:^^T r 1 <^>3 

6<^^l^«{c^JfflllHl^3 l(c5^UTi©®m«iai«-^$rttJ 
^JfflllHl«S3 IfiMOS h^^'i^^^^T r 2 

m^\z't^o Mi-^^5q-cfii©mm^ttj<^^^fi-^2iSD 

C/DC3 W^-:^ 2 0;5*b^a5tcm;^^iX'5o W;^^ 
tt3t^^ft-i-«:. AC/DCa>/<— 1 OlcSftAix 
^txAC//DC=»>^y<— 1 Q<DmtifiMy I NOtti;^ 
mM^I^Sr^M-rSo :^f4c6^tcfi. mt^WMV I NO® 

o^Mos h7>-i^;^^T r 2^it\.xmmm\zm^ 

$ix]tAC/DC=»i^y^— ^ 1 o<om;^®aiv i Ntt. 

i>Z.tttiiho w<OfflJ[E(ST^, DC/DC^V/^-^J^ 
2 0<^<£ffiaSSJEWpay^[5lgS (UVLO) 3 3<^ibf^ 
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f^Srf^it-rSo 4feJ-. AC/DC3 1 0<oai;^ 

[0 0 3 6] 

m 1 ^^r;^S^ 2 UMlJI^ffiSrig 2 7!rMg| 4 tc^<5# |gcS«:# 
tt. mi&a^m2llJfe?^®tC*5Jt6AC/DC=iW<- 

[0 0 3 7] m2\c^ :^mm\c:}sif^mmMmm(Dm 

[0 0 3 8] AC/DC3>'y^— ^ 1 1 f^, ^dftli2iV 

5 1 Blc$iJt^^ttS>^>f i'f^Vj/Iill^S 2lc:J:f3;^>r 5/ 

^ftmMV I N-^omM^m^ Y^iy:^T \(D1 2>:ffiij{cA 
;^-r^o ^m^Siffl h7:/;^Ti(D2»:»^bom;^255 

mtiWM.v I N^7&s;5s. ^^offi;^maiv I N(^)mBE 

ffi^#6ybie)tc. ai;'3li2iv I Nf:i. |gmR3&U5R4 
J: «? ^iE $ ixT mtimmkmrn"^ 5 0 {;i J: «l W $ 

5 1 A(cA;^^t^-C h7>';^Tic^i0:ffiiJlc>'^— hv^ 

So 

[0 0 3 9] AC/Y>C^l^^<—^ 1 1 {Cfi. fcti;^®M 

V^-So AC/DC=^>-v^— :^ 1 2«ac?5tH;^^dfE 
«t«^miHlK5 4(iG2<offj#Sr*-r^>lHli^-c^2>o wr 

•r. n^lHlfS5 3. 5 4<0?IJ#{Cli, ^y^lir. GKG2 



(omm^h^. -tuT, ci^p^2JlacDm;^ms£«lmlH]^ 

53.54 <o W;^ft-^;&s. 5 5 J: »J 9 

i^;te>^^Ttti;'JmJE^^tb[5Ij^5 OJgLt/^'^f- hv<y i^Isl 

^5 1 A(cA:^$n6o ai:^mie«aiiH]^5 3. 54 

3^^Ii]K5 1 A^^JffllUT AC/DC ra^'/^—^ \ KD 

n:h^mis^^fmrr^^t\zx,^. ac/dc=iw< 
$VN^J#G l<75ttJ;^®iiS«im(HlK5 3d5§)«|lHljS5 5iC 

/D c =1 1 1 c^m::^tt2i^j*&ig;^{i:k:# < fj: 

9. :k:#v^^tJ^G2<7?ttl:^m^fE«ffiIHIK5 4^5^«|[sI8S 

cxD c 3^ 1 1 <omtimMm^mti\'i4^^ < n 

[0 0 4 0] DC/DC3>'/^— 2 1 fi. i©miE«lti:J 
mjEVl <!:it«-r Sit RlHlgS CM p. JElc^s/^lHlj^L 

2 1 \tmimj3Eikmikm^^t^^^o ^ ix^iai^L ch 

<7:)tli;^t^. ^J^&IHIS^3 1 ^cA;^^^^TMO s h^vv?>^ 
r 2Sr:*-:^4^litc:u. tti;^®asvo<Di§®ESrS^i6 

9>i^^^T T 3^:t>V^m\c^^:^t\^^Ki. OCX 

^m^-r^o ^y^m^LCHkcx^yiy^^titiiSim 
s^-e. m^. i&mmmm^T^y^m^ (uvlo) 3 

31CJ:»9DC/DC3>/^— 2 1 -^(OAjfjUaSV I N 

(UVLO) 3 3. Rxj^mmj^^m^m3 2\^. ^mi^ 

[004 1] D C/D C 3 ^ 2 1 <D^^M^-e& 

SMOS h7:/i^;^i5'T r 3;!)^^<^^^m^Ji. AC/ 
DC3Vy<-:^ 1 l(7:)fi5fiK|g^'CfeS^«^lH]je&5 51CA 

#G 1 ^m'r^m:t}mmmmm^5 3 srm;/3mjE«imiH] 

gS5 0^^t;57^-hV<s/;5'lp!K5 1 AjCjg^RU 

5 5 v^^lJ»G 2 srWi-sm;^ra;«tt«iaiiHiK 5 4 
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I 0 0 4 2 1 E! 3 tC, A C/D C 1 1 OHJ;^ 

^5iA\zmm\^ftm^(Dm:t3^^^'ro ^^ft (2) 

i^ffJ#G 2 Sr^r-r6tH;^®i!l£«tblHll&5 4 

ttJlsIK (OVP) 3 2;i)-P>c0^^ft-^(-l£<5l/>T^S^[Hl 

i§mff<^^Sr(H]jS-r6r AC/DC =i 

^'^^^ 1 1 <Dm:tii>^bDCXDC=^:^y<—^ 2 1 <?5A 

[0 0 4 41 mMi^^TM^2<ommm^mmmiz 

urm;^"rs^^iHj^Tfc«»Mos h^^^v^^^^T r 3 
t^Dcyi:>c^:y^<-^2 i\cm:txis^. mttmm 

w^^i^^Rxfm2m:bmmm^mtiWtmm^x:h^ 2m 
(Dmfjmmtkmm^ 53. 54. Rxj^m^m^ 5 5^ a 
c/Dc=rv/<— 1 1 ^c{)ix•T:v^^o ^ur. mos 
h ^ vv?^ ^ T r 3 J: 19 ^^ft-^^^tt^S-r J: P 

10 0 4 5] ti^oT. i§^^aiJlt;^$:^^-r5®^ft 

A;^-t--5 :i tc J: W:^aiSiRM4^SHi--5 r t t^Xt 

[0 0 4 6] AC/^DC^v/^— 1 1 otti;^®; 



[0 0 4 71 igmEEttffi«:^3^^-r^7y^lHlK 

LCH{CJ:0. DC/DC=i 2 1 <?>W;^^1IIV 

ocoigmm«iai«Si«r3c5ttc^i^-rs::<i:;!)5'C#. AC 

<t P AC/DC =>:xy^—:$' 1 1 d^bOfiaSt^;^^^IS 

[0 0 4 81 ^yt. ^7<ti^mmv^V3±m^xh^mi 

a^mffi^n^/^lHjK (UVLO) 3 3tCj;i9. m;^®iE 
vocoiS@JE«ltli^{c*JE$tt;t AC/DC 3 v/^— 
1 i<7)tJtl::^liaS4#<4{-J:»9. ac/dc=i w^— i i 

^fih$-^-5<&mMmJE^n ^'iS^lH]!^ (UVLO) 3 3;^^ 
^^\^Xl>C/T>C^>y<—^ 2 10S&f^;6S^Jh'r-5o 

t>')'t>y V-r^<OX. MOS h7>^i^>^^T r 3(Ci:S 
m.^^^\>]}^^y V^fl. AC/DC3>'^<— 1 ICO 

[0 0 4 91 l^»llf«t:^^CODC/DC=i>-^'<— 

^^-c^j-sMos h^>-i^;^i5^T r 2 ^mm^m\cmm 

V o t:m^mmzwm'r^ :Ltit^xt. j^mm^mmi^ 
^mm\zrfo:Lti)*^x^i>o 

[0 0 501 El 4 \:i^-rm 2 mmmmn. m 2 \c^^m 
1 mmmm\c:^\'f^mm9^m:^^(DDc/D c ^ 

2 2 \z:^mm^mm x^ftm^x^^, m 1 nifej^^i: 

mmz^>^>' h-r^MOS Vyl^\^:^9T r 4 ^ii^UPb 
ft^X$y^o mmm^mmm (OVP) 3 2(Ottl;^d5, 
MOS h7>^i^:^i5'Tr 4<Z)y-hd^^lCt>SJK$ixr 
:fc«9, i©miE:^ffi^{-MO S h^V-v^^^^T r 4 

4^flitcutii;^mMvo^g^^mttt-v'^vhUT. j§m 

So 

[005 11 ffii> 2(5:^ig«fflrie» 1 RX/m 2 S^JfiJI^ffitC 
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